The rotational spectra of the 32 S-, 34 S-and 33 S-isotopomers of thiophene have been studied in their natural abundances using microwave Fourier transform spectroscopy. For the 32 S-isotopomer the rotational and centrifugal distortion constants were found to be A' = 8041.59407 (46) 
Introduction
In the course of our studies on argon van der Waals complexes we have become interested in the spectrum of the thiophene argon complex. For these investigations it turned out to be necessary to have frequency listings of all detectable isotopomers of thiophene itself. Additionally we were interested in its 3 ^-quadrupole coupling constants.
The microwave spectra of the isotopomers of thiophene have been investigated by Bäk et al. [1, 2] using a conventional Stark-modulated microwave spectrometer. They derived the restructure from the rotational constants of the most abundant moiety and 2-d-, 3-d-, 3,3'-d 2 -, d 4 
Experimental
Using our MB-MWFT spectrometer in the range from 5 to 22 GHz [3] we measured the spectra of the 32 S-thiophene up to J = 7, and of the 34 S-and 33 S-isotopomers up to J = 4. For highest resolution and sensitivity the beam was pulsed through one mirror propagating along the mirror axis [4] . A gas-mixture of 1 % thiophene in argon and a stagnation pressure of 50 kPa was used throughout. All higher J transitions were measured using WG-MWFT spectrometers in the range from 6 to 12 GHz [5] [6] [7] . The waveguide used as a sample cell was cooled down to 253 K and the thiophene pressure was chosen to be 2-5 mTorr (0.3-0.7 Pa).
Spectral Analysis
We started our investigation by measuring 25 transitions of the 32 S-isotopomer (Table 1) . We determined the rotational constants and van Eijck's centrifugal distortion constants [8] in the /'-representation by a least squares fit. In the same way we analysed 22 transitions of the 34 S-isotopomer (Table 2 ). The results of the fits are given in Table 3 .
Using the structure of thiophene given in [2] we predicted the rotational constants of the 33 S-isotopomer. After searching for the 1 0 x -0 oo and 2 11 -l l0 transitions using the automatic scan mode of the MB-MWFT spectrometer, we where able to make a better 0932-0784 / 93 / 0700-0743 $ 01.30/0. -Please order a reprint rather than making your own copy. Table 3 .
Discussion
The spectral analysis provided us with the rotational and van Eijck's centrifugal distortion constants (/ r representation) of the three sulfur isotopomers.
From Table 3 it can be seen, that the constants of the 33 S-isotopomer are nearly the arithmetic mean of the In addition we give the freedom-cofreedom [11] and the usual correlation matrix for the rotational and centrifugal distortion constants in the lower part of T-1 . -*
• -t Fig. 1 . Observed and calculated 33 S-hfs pattern of the J K -K + = 2 02 -l 01 transition of the 33 S-isotopomer of thiophene. The hfs components are marked by F quantum numbers of the total angular momentum. All spectra were recorded using a sample intervall of 100 ns, a microwave power of 10 mW, a microwave pulse width of 0.5 ps and a molecular pulse width of 0.25 ms to sample 8192 (8 kByte) data points. According to the intensities of the lines we used 4096-16384 averaging cycles. The intensities of the measued hyperfine components were scaled to their theoretical intensities [12] . The arrow indicates the hyperfine free line center at v 0 = 16 248.026 MHz. Table 3 . Rotational constants and van Eijck's centrifugal distortion constants (J r representation) of the sulfur isotopomers of thiophene. a denotes the standard deviation of the lines. In the lower part the freedom-cofreedom and the correlation matrix is given for 32 Sthiophene. have been studied yet, the quadrupole coupling constants of thiophene may be regarded as reference values for sulfur containing aromatic ring systems.
Freedom-cofreedom matrix
With our results and the data given by Bäk et al. we were prepared to identify all lines due to the monomer when searching for lines of the argon van der Waals complex. The results will be published soon.
